Hydatid cyst is the most common parasitic disease in the Mediterranean region, the Middle East and South America. It is also a medical and economic problem in Turkey. The agents responsible for hydatid disease are Echinococcus granulosus and E. multilocularis. Intracranial extradural localization of a hydatid cyst is very rare. There are only two previously published case reports concerning both supra-and infra-tentorial localization of cysts (Beskonakli et al. 1996 , Turgut 1997 , but the present case is the first report in the literature of removal of a complete cyst without rupture.
bone. Cranial computerized tomography (CT) images revealed a cystic lesion of similar density to cerebro-spinal fluid (CSF) in the posterior fossa and a focal defect in the adjacent occipital bone (Fig. 1A, B ). Due to the patient's previous trauma history, it was first evaluated as a leptomeningeal cyst. Magnetic resonance (MR) images revealed a hypo-intense cystic mass in the left occipital region in T1(relaxation time)-weighted and hyper-intense in T2-weighted MR projections. The cyst extended above and below the tentorium and had an extradural location (Fig. 2) . During surgery, after performing a large parieto-occipital skin flap, the cyst wall was seen through the occipital bone defect. The borders of the defect were carefully extended along the occipital and suboccipital regions. The extradural cyst was removed completely without rupture using Dowling's technique (Carrea et al. 1975) . After the cavity was entirely irrigated with hypertonic solution, cranioplasty was performed in the area of the craniectomy defect. The diagnosis of hydatid cyst was made by cytological and pathological examinations. Haematoxylin-eosin (HE) and Papanicolaou (PAP)-stained slides were examined microscopically and revealed multiple scolices and refractile transparent hooklets of Echinococcus. Pathological examination also revealed a fibrous capsule, the adventitious layer, composed of host connective tissue, and the laminated layer of the cyst wall.
The causative agent of cystic (unilocular) echinococcosis is E. granulosus and that of alveolar echinococcosis is E. multilocularis. In contrast to cystic echinococcosis, in which cyst growth is slow and variable, alveolar echinococcosis is very different (Eckert et al. 2001) . In the latter, the alveolar structure of the metacestode consists of large agglomerates of small vesicles embedded in a semisolid matrix, producing a progressively enlarging mass of necrotic host tissue infiltrated and invaded by growth of these multivesicular processes.
The clinical features of cerebral hydatid cysts are closely related to their localization. The major symptoms are: headache, vomiting, nausea, focal neurological signs, all resulting from increased intracranial pressure. Because of the very slow increase in size and volume of the cyst, the intensification of symptoms may also be very slow. In some cases, however, the dimensions of the cyst may already be very large at the time of diagnosis (Cataltepe et al. 1992) .
Radiological evaluations of hydatid cysts by cranial CT and MR images reveal solitary, homogeneous, spherical and large parenchymal cysts with well defined borders, without perifocal edema and environmental contrast enhancement. The density of the cyst fluid is the same as that of cerebro-spinal fluid. In MR images, they are slightly hyper-intense when compared with gray matter in proton density and slightly hyper-intense when compared with CSF in T1-weighted images. In T2-weighted images, they are seen as iso-intense unilocular cysts without edema. They generally do not include calcification but sometimes may show slight contrast enhancement along the rim. As they grow slowly, they may lead to erosion in adjacent bone (Coates et al. 1990 ). In differential diagnosis, pyogenic or fungal abscesses, cystic astrocytoma, arachnoid cyst and porencephalic cyst should be considered. Hydatid cysts may be differentiated from brain abscess or cystic astrocytoma by the absence of well defined environmental staining, perifocal edema and mural nodule. Arachnoid or porencephalic cysts are not circular and they are not completely surrounded by brain tissue. Bone changes are not diagnostic for intracranial hydatid cysts.
Surgery is the first therapeutic choice. The traditional method for intracranial hydatid cysts is Dowling's technique (Carrea et al. 1975) . In this method, hypertonic fluid is administered around the cyst and with the help of hydrostatic pressure it can be completely removed without rupture of the cyst wall. Entire removal of extradural cysts without rupture is considerably more difficult than for intradural cysts. As in our case, the presence of a bone defect may sometimes provide a guide enabling the surgeon to remove the entire cyst intact. Anthelmintic treatment with mebendazole or albendazole is recommended for ruptured, multiple or recurrent cases and is reported to be quite effective in slowing down the increase in cyst volume or even in stopping cyst growth completely (Altinors et al. 2002) .
In conclusion, we wish to emphasize that both supra-and infra-tentorial localization of hydatid cysts of E. granulosus is unusual in neurosurgical practice. The case reported here of removal of an intracranial extradural hydatid cyst without rupture of its wall is the first in the literature.
